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An injection device with a dose setting limiter 

THE TECHNICAL FIELD OF THE INVENTION: 

5 The invention relates to an injection device of the kind having a housing accommodating a 
cartridge containing fluid medicine sufficient for a number of dosed injections, which doses 
are injected by advancing a piston rod forward inside the cartridge. 

The invention especially relates to such an injection device having a dose setting limiter pre- 
10 venting a dose larger than the medicament remaining in the cartridge to be set. 

DESCRIPTION OF RELATED ART: 

A prior art dose setting limiter is disclosed in WO 01 .19434. This publication show in figure 2 
15 a limiting mechanism which prevents the setting of a dose, which exceeds the amount of liq- 
uid left in a cartridge of an injection device. The injection device is the type where a dose is 
set by rotating a dose setting member relative to a driver and away from a fixed stop in the 
injection device. The dose setting member connects the driver such that the dose setting 
member can be rotated in one direction without rotating the driver. The dose is injected by 
20 rotating back the dose setting member which during the backwards rotation carries the driver 
with it. Rotating the driver causes the piston rod to move forward inside the cartridge and ex- 
pel some of the liquid contained in the cartridge. The driver is provided with a track having a 
length which is related to the total amount of liquid in the cartridge and which track is en- 
gaged by a track follower operational coupled to the dose setting member to follow rotation of 
25 this dose setting member. Each time a dose is set and injected, the track follower moves fur- 
ther into the track. When the track follower reaches the end of the track the dose setting 
member cannot be rotated further, and a dose larger that the remaining liquid in the cartridge 
cannot be set. 

30 The injection device disclosed in WO 01 .19434 is particular suitable for injecting insulin. Insu- 
lin is usually produced with 100 international units (IU) of insulin pr. millilitre fluid, which are 
normally referred to as U100 insulin. The injection device shown in figure 1 of WO 01.19434 
has a scale with 50 indications provided on a full circle. The full scale could however contain 
60 indications like an ordinary egg timer, but the last 1/12 (= 30 degrees) of the full circle 

35 bears no indications. One indication corresponds to one IU of insulin; it is therefore possible 
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to set a maximum dose volume of 50 IU in one setting. All the dose indications on the scale 
are equidistant. 

The length of the track of the driver determines how many IU it is possible for the user to set 
5 all together The usual volume of the cartridge used in such a device is 3,0 ml. In terms of 
insulin this volume equals 300 IU when the cartridge is filled with a U100 insulin, the length of 
the track is therefore set to correspond to 300 IU. Since only dose volumes containing a full 
number of IU can be set and administered from the injection device, the last dose to be ex- 
pelled before the track follower abuts the end of the track in the driver will always be a full 
10 number of International Units (IU) and at least one full IU. 



DESCRIPTION OF THE INVENTION: 



This prior art injection device has proven itself very attractive to people suffering from diabe- 
15 tes. The end of content feature of the device is however not suitable if the device is operating 
with non-equidistant dose volumes. 

Prior to performing an injection it is customary to perform a so called air shot in order to 
empty the cartridge for any surplus of air. This is done by setting up a small dose of medica- 
20 ment, positioning the injection device in an upright position and injecting the set dose into the 
air. This procedure is being continued until medicament is expelled from the needle. 

For some medicaments the dose volumes to be injected are fairly large, which is no problem 
with the injection device described. It is however beneficial to provide injection devices with 
25 large incremental dose settings with an additional air shot dose setting provided between the 
zero setting and the first setting. Now when introducing such non-equidistant dose setting, 
the prior art end of content feature is no longer suitable. 

If e.g. one large incremental dose setting corresponds to 0,05 ml fluid medicament (i.e. 5 IU if 
30 the medicament is a U100 insulin), a total of 60 doses are available in a standard 3 ml. car- 
tridge. The prior art end of content feature will then allow 60 full doses to be set. If however 
an air shot dose setting is provided which e.g. equals 0,02 ml fluid medicament (i.e. 2 IU 
U100 insulin) the user could end in a situation where the prior art end of content feature will 
stop the setting of a dose when only a part of a large incremental dose has been set with the 
35 result that the last dose is not a full dose. 
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If e.g. 55 dose units of 0, 05 ml (i.e. 2, 75 ml) has been distributed and 1 1 air shots of 0, 02 
ml (i.e. 0, 22 ml) has been performed, the remaining usable volume in the cartridge is 0, 03 
ml due to the prior art track having a length corresponding to 3, 0 ml. The last dose the user 
5 can set in this case is therefore 0, 03 ml, which is not a full dose ( one full dose = 0,05 ml.). 

The present invention aims to solve this problem by providing a trustworthy synchronized 
end of content feature which will ensure that the last dose will always be a full dose also 
when the device is operating with non-equidistant dose volumes. 

10 

The general concept of the present invention is to synchronize the end of content feature 
with the dose setting mechanism of an injection device operating with large non-equistant 
dose volumes. 

15 According to claim 1 this is achieved by providing an arrangement comprising a stop member 
which is operational coupled to the dose setting member and at least one barb which is pro- 
vided on either the dose setting and injection mechanism or on the housing. When the num- 
ber of summarized doses set by dose setting member reached a level where there are less 
than one full dose left in the cartridge, the stop member will be in a position where it engages 

20 one of the barbs thereby preventing a dose larger than the remaining in the cartridge of being 
set by the user. 

The principle of having a driver surrounded by a coupling ring and the stop member con- 
nected to the coupling ring as defined in claim 2 makes this solution especially suitable for 
25 the Innolet® device known from WO 01.83008. 

When, as disclosed in claim 3, the stop member is provided as an appendix on an arm con- 
nected to the coupling ring, it is ensured that the stop member can extend beyond the pe- 
ripheral boundaries of the driver and interact with the dose volume indentations provided ei- 
30 ther on the housing or on the dose setting and injecting mechanism. 

When, as disclosed in claim 4, the arm is provided with a cam being guided in a spiral track 
in the driver, it is ensured that the movement of arm and thereby the appendix is synchro- 
nized with the rotation of the driver. 



35 
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In claim 5 it is specified that the stop member is guided into abutment with one of the inden- 
tations when there is less than one unit of medicament left in the cartridge. The end of con- 
tent feature is henceforth a result of the length of the track and the position of the indenta- 
tions. When the distance between the indentations equals the size of the doses the user can 
5 select, as specified in claim 6, it is ensured that the appendix will pass over an indentation 
when there are more than one full dose left in the cartridge but be arrested by an indentation 
when there is less than one full dose of medicine left in cartridge. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

10 

The invention will be explained more fully below in connection with a preferred embodiment 
and with reference to the drawings in which: 

15 Figure 1 Shows an exploded view of an injection device. 

Figure 2 Shows an exploded view of the dose setting and injection mechanism ac- 



cording to the invention. 



20 Figure 3 



Shows a schematically top view of the dose setting and injection mecha- 
nism. 



Figure 4 



Shows an exploded view of the driver and the coupling ring of the dose set- 
ting and injection mechanism. 



25 



Figure 5 



Shows a cross sectional view through the dose setting and injection 
mechanism according to the invention 



Figure 6 



Shows a cross sectional view through the dose setting and injection 
mechanism according to the invention with the arm in the extended posi- 
tion. 



30 



Figure 7 



Shows an embodiment of the invention with a full cartridge. 



35 Figure 8 



Shows an embodiment of the invention with an empty cartridge. 
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5 

The figures are schematic and simplified for clarity, and they just show details, which are es- 
sential to the understanding of the invention, while other details are left out Throughout, the 
same reference numerals are used for identical or corresponding parts. 

5 

DETAILED DESCRIPTION OF EMBODIMENT: 

Initially it may be convenient to define that, the term "distal end" is meant to refer to the end 
of the injection device carrying the injection needle to be inserted into the patient, whereas 
10 the term "proximal end" is meant to refer to the opposite end pointing away from the patients 
body when injecting the medicament. 

The injection device 1 disclosed in figure 1 comprises a dose and injection mechanism 2 in- 
sertable into a housing 3. Also insertable into the housing 3 is the cartridge 4 containing the 
15 fluid medicament. A dose setting button 5 and an injection button 6 is connected to the dose 
and injecting mechanism 2. The injection button 6 is provided with a toothed rack 7, which 
operates the dose setting and injection mechanism 2 to deliver a dose. 

Figure 2 discloses the dose setting and injecting mechanism 2 according to the invention. 
20 The toothed rack 7 of the injection button 6 engages the coupling ring wheel 9 through a slot 
in the rod guiding part 8. The coupling ring wheel 9 is integral with the coupling ring 10, which 
coupling ring 10 engages the driver 11. This engagement is obtained by one or more barbs 
12 (seen in figure 3) located on the inside surface of the coupling ring 10 engaging the outer 
toothing 13 of the driver 11. 

25 

An arm or protrusion 14 provided on an inside surface 19 of the rod guiding part 8 engages 
the outer toothing 1 3 of the driver 1 1 and prevents the driver 1 1 from rotation in one direc- 
tion. The direction in which the driver 11 can move freely is the direction in which the piston 
rod 9 is moved forward inside the cartridge 4. 

30 

On the flipside of the rod guiding part 8, the toothed axis 15 of the driver 1 1 engages the 
second gear wheel 16. The second gear wheel 16 engages the first gear wheel 17 which 
transmits the rotational movement to the piston rod 18. 
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As shown in figure 3, the inside surface 19 of the rod guiding part 8 is left as a smooth sur- 
face. The smooth inside surface 19 is however provided with a number of indentations 20, 
the use of which will be explained later. 

5 When operating the injection device 1, the dose to be delivered is first set by turning the dose 
setting button 5 in the clockwise direction. The backside of the dose setting button 5 is pro- 
vided with a not shown notch which interfaces the coupling ring 1 0 such that the coupling 
ring 10 moves with the dose setting button 5. The not shown notch fills the opening in the 
coupling ring 10 between the first bulging end 21 and the second bulging end 22. During this 
10 rotation, the driver 1 1 is prevented from rotation by the protrusion 14 and the barbs 12 rides 
over the outer toothing 13 on the driver 11. Since the coupling ring wheel 9 interacts with the 
toothed rack 7 of the injection button 6, this injection button is lifted away from the housing 3 
when the dose setting button 5 is rotated. 

15 The dose setting button 5 has a number of equidistant dose setting indentations 30, 31, 32, 
33 which clicks on the clicking protrusion 34. The first indentation 30 is the zero setting 
whereas the second dose setting indentation 31 equals one full dose, the third dose setting 
indentation 32 represents two full doses. The whole peripheral area of the circular dose set- 
ting button 5 can be equipped with similar indentations. When these doses are large, it is 

20 beneficial to provide a separate air shot indentation 34 representing a somewhat smaller 
dose. 

When delivering the set dose, the injection button 6 is pressed back home to its original posi- 
tion. The toothed rack 7 of the injection button 6 forces the coupling ring 10 to rotate thereby 

25 translating the longitudinal movement of the injection button 7 to a rotational movement of 
the coupling ring 10. The barbs 12 on the inside surface of the coupling ring 10 interacts with 
the outer toothing 13 of the driver 1 1 hence rotating the driver 1 1 in the anti-clockwise direc- 
tion. The rotation of the driver 1 1 is transmitted through the second gear wheel 16 to the first 
gear wheel 17, which first gear wheel 17 engages the piston rod 18. Rotation of the first 

30 gearwheel 17 causes the piston rod 18 to move forward inside the cartridge 4 thereby expel- 
ling the set dose of medicine through a not shown conduit connected to the distal end of the 
cartridge 4. 

If a set dose is regretted, the dose setting member 5 is simply rotated in the anti-clockwise 
35 direction. The coupling ring 10 is connected to the coupling ring wheel 9 through a solid 



WO 2004/007003 



PCT/DK2003/000436 



7 

member 23 and a flexible member 24. Since rotation of the dose setting member 5 in the 
anti-clockwise direction causes the force to be applied onto the flexible member 24, the cou- 
pling ring 10 will expand outwardly allowing the barbs 12 to slide over the outer toothing 13 of 
the driver 1 1 . Hence the driver 1 1 is not affected by this backward rotation of the coupling 
5 ring 10. 

The inside of the coupling ring 10 is further provided with an arm 25 which is flexible hinged 
to the coupling ring 10 as disclosed in figure 3-6. The arm 25 is equipped with a cam 26 en- 
gaging a spiral shaped track 27 provided on the driver 1 1 . When the dose setting member 5 
10 and the coupling ring 10 is rotated in the clockwise direction during the setting of a dose, the 
cam 26 on the arm 25 is moved along the track 27 in an outward direction whereas the cam 
26 during injection due to the concomitant rotation of the coupling ring 10 and the driver 1 1 
remains in its position in the track 27 obtained during the dose setting. This way the position 
of the cam 26 reflects the total amount of medicine administered. 

15 

The arm 25 is provided with an appendix 28 which will be outside the periphery of the driver 
1 1 when the cam 26 is in located in the outer winding of the track 27. 

The inside surface 19 of the rod guiding part 8 is provided with a number of indentations 20 
20 each having a steep front. These indentations 20 can be applied along the entire surface or 
restricted to the area which is used for setting up a dose for the specific injection device. 

The circular distance between the indentations 20 equals the size of the doses which the 
user can set using the dose setting button i.e. the distance between the barbs 20 equals the 

25 distance between the dose setting indentations 30, 31, 32, 33 on the dose setting member 5 
such that the end of content feature is synchronized with the dose setting scale. In this way 
the appendix 28 will abut an indentation 20 when there is less than one unit of medicine in 
the cartridge 4, while the appendix 28 will be able to pass over the indentation 20 when there 
is one or more units left in the cartridge 4. The length of the spiral track 27 is synchronized 

30 with the content in the cartridge 4 such that the cam 26 is guided out through the track open- 
ing 29 when the cartridge 4 is almost empty. When the cam 26 is located in the track opening 
29, the appendix 28 will be outside the boundaries of the driver 1 1 and ready to abut the next 
indentation 20. The result of this is that the last dose the user can set on the injection device 
1 will always be a full dose. 

35 
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Figure 7 and 8 discloses an embodiment of the invention comprising a housing 50 accom- 
modating a cartridge 51 containing a fluid medicament. The piston rod 52 comprises a rigid 
elongated toothed rack 53. 

5 The dose setting and injecting mechanism comprises the toothed rack 53 and a protrusion 
54 provided on the dose setting button 55. The engagement between the toothed rack 53 
and the protrusion 54 is such that the protrusion 54 slides over the toothed rack 53 when the 
dose setting button 55 is pulled away from the housing 50 and that the toothed rack 53 and 
thereby the piston rod 52 moves forward together with the dose setting button 55 when a 
10 dose is administered. 

The dose setting button 55 is used for setting up a dose by pulling the button 55 away from 
the housing 50, but acts as an injection button when it is pressed towards the housing 50. 

15 A number of dose setting barbs 56 are provided in the wall of the housing 50, which indenta- 
tions is engages by a ratchet 57 operational connected to the dose setting button 55. The 
length between the indentations 56 expresses the size of the doses the user can select. 

A stop member 58 is connected horizontally movable to the dose setting member 55. At the 
20 proximal end of the piston rod 52 a sloping surface 59 is provided against which sloping sur- 
face 59 the stop member 58 is pressed when the piston rod 52 is moved to the distal end of 
the cartridge 51. 

A number of indentations 60 is provided in the housing 50 with a distance that equals the dis- 
25 tance between the dose setting barbs 56. Once the cartridge 51 is almost empty as shown in 
figure 8 and the piston rod 52 is moved to the distal end of the cartridge 51, the stop member 
58 will be pushed in the horizontal direction by the sloping surface 59. This will cause the 
stop member 58 to engage one of the indentations 60 and thereby prevent the dose setting 
member 55 from being moved further in the proximal direction. 

30 

Due to the relation between the distance between the indentations 60 and the distance be- 
tween the dose setting barbs 56, the stop member 58 will slide over an indentations 60 if 
there is more than one dose unit of medicine in the cartridge 51 , but be arrested by an inden- 
tations 60 if there is less than one dose unit of medicine left in cartridge 51. 

35 
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The toothed rack 53 is prevented from moving backward relative to the housing by a one- 
way protrusion 61 engaging the toothed rack 53. 

Some preferred embodiments have been shown in the foregoing, but it should be stressed 
5 that the invention is not limited to these, but may be embodied in other ways within the sub- 
ject matter defined in the following claims. 
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Claims: 

An injection device (1) having a housing (3, 50) accommodating a cartridge (4, 51) containing 
medicine sufficient for a number of dosed injections, which doses are injected by advancing 
5 a piston rod (18, 52) forward inside the cartridge (4, 51), comprising: 

a dose setting and injection mechanism (2, 53, 54), 

a dose setting member (5, 55) operational coupled to the dose setting and injection mecha- 
10 nism (2, 53, 54) for setting up a dose to be injected, 

an injection button (6, 55) operational coupled to the dose setting and injecting mechanism 
(2, 53, 54) and by which the dose setting and injection mechanism (2, 53, 54) can be acti- 
vated for advancing the piston rod (18, 52) forward in order to press out the set dose through 
15 a conduit connected to the cartridge, and 

an arrangement for preventing the dose setting member (5, 55) to be set to a dose larger 
than the medicament remaining in the cartridge (4, 51), 

20 Characterized in that, 

said arrangement comprises a stop member (28, 58) operational coupled to the dose setting 
member (5, 55) engaging an indentation (20, 60) provided on the dose setting and injection 
member (2) or on the housing (3, 50) when less than one dose unit is left in the cartridge (4, 
25 51) thereby preventing a dose larger than the medicament remaining in the cartridge (4, 51) 
of being set. 

2. An injection device (1) according to claims 1, characterized in that, the stop member (28) 
is connected to the dose setting member (5) through a coupling ring (10) surrounding a driver 

30 (11). 

3. An injection device (1) according to claims 2, characterized in that, the stop member (28, 
58) is provided as an appendix (28) on an arm (25) connected to the coupling ring (10). 
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4. An injection device (1) according to claims 3, characterized in that, the arm (25) is pro- 
vided with a cam (26) being guided in a spiral track (27) in the driver (11). 

5. An injection device (1) according to claims 4, characterized in that, the stop member (28, 
5 58) is guided into abutment with one of the indentations (20, 60) when there is less than one 

unit of medicament left in the cartridge (4, 51). 



10 



6. An injection device (1) according to claims 5, characterized in that, the circular distance 
between two following indentations (20, 60) equals one selectable dose unit. 
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